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ti^^'/^l*"^ Company, a Corpora- 
SSJ'^^® °f New Jersey. U^ted 

Yo* N Y^Sln' New 
5 A? States of America. 

5 do heteby declare the invention, for whidi 

a^H^ ''^ granted to S 

^,1^*™*?*°'* "'•^'^li it is to be per- 
hv^h^f*n ^- P^rti'^^Jarly described in and 
oy ttie following statement:— 

f« ^''^^I'J' invention relates to dispensers 
for disposable cups, and more particularly 
tmuMff^^^P^"'*"? apparatus adapted for 
trouble-free operation as a part of automatic 
hqmd comestible vending machine 

Probably one of the most serious and 
common limitations of automatic m^n 

Kle dT«' macS'is S 

ure m the delivery of a cup to contain the 
beverage to be vended. This failure often 
20 occurs simply because of depletion of tte 
cup supply, but it can also occur throu^ 
faihire or malfunction of the cup dispeS 
apparatus. Since the cups are generally the 
bulkiest components of the product to be 
25 vended which must be storfd wMiin the 
vending machine cabinet, the effiSv of 
cup storage is a very important considera- 
m^n.c^f'^f dispensmg ^ 
30 T CUDS which are 

TJ^^ ^^t "°* operation Sf 

Smmnf ^"^'■'''"elv. it has been 
common ,n the past to compromise upon 
cup storage efficiency in oider to try to 
assure trouble-free cup dispenser operation^ 

stacked and stored in circular racks, storinp 
the CUPS m stacks which are arranged in a 

So" ™to Iper^tive 

position. Various other prior cun stack 
40 storage arrangements have ^ployed elab^ 
rate structures such as individual magazine 
h^bes for each cup stack to assure trSuble- 
ftiee descent of the cups. 
An objert of the present invention is to 
[Price 



COMPLETE SPECIFICATION 
Cup Dispensing Apparatus 



provide cup dispensing apparatus whidi is 45 
ot simple construction and has a high de- 
of reliability, and in whidt the space 
eftjcicncy of cup storage is not compromised 
for purposes of reliability. 

In carrying out this invention there is pro- 50 
yided apparatus for dispensing paper cups 
from stacks of such cups including means, 
for supporting a stack of cups in a first cup 
stack position and for dispensing the cups 
one cup at a time at the bottom of the first 55 
stack position. A support is provided fcr 
addiuonal cups in cup stack positions adja- 
cent to said first cup stack position, and an 
advancing mechanism, inchiding a recipro- 
catorv member and a one-way fiictioa 60 
clutch engageable therewith, is provided tor 
advancmg said additional staclcs of cups in 
the directicm of said first position following 
depletion of the stack in said first position 
to a predetermined level. " 65 

In a preferred embodiment the apparatus 
includes a cup separator having a plurality 
ot worm members spaced about the position 
tor the bottom cup of the first cup stack and 
arranged to provide support under the rim 70 
M the bottom cup for the entire cup stack, 
ine worms are rotatable to separate and 
dispense the bottom cup when required and 
to transfer support of the cups m the first 
siacK A frame member is provided having 75 
rigidly mounted spindle pins for rotatably 
supporting the worms. The worms are 
rapidly interchangeable by slidably remov- 
ing the worms from the spindle pihs. 
Keferring to the accompanying drawings: 80 
Fig. 1 IS a front view, partiallv in section, 
of a cup storage and dispensing apparatus 
m accordance with the presenl iSvemion 
which IS suitable for incorporation in the 
door of a beverage vending^chine. 85 
Fig t ^'^^ °* *^ apparatus of 

Fig. 3 is a perspective view of a beverage 
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vendine machine of the type which may 

shSrthe arrangement of storage of the 
5 stacks of cups^ 

deSu of the str^ctufe of a cup^^ 
device employed in die aPF^»« fi^fr/a 
5 is a perspective detail lUusiraung u 
«0 onl^y clutcrstr'ucture whfeh is employed 
to drive the pushmg device of Hg- . 
fS 6 is a top view of the one-way dutch 

^'^fS'? is° a^^^'al sectional top view A^- 
,5 ing & arraniement of the column of stad.. 

'^VS'VS ?°SSnal deuil view of the 
stac? supporting rack and a portion he 
actuatine mechanism and me aciuduiib 
20 Sr f§r Se cup stack advancing appara- 
tus of Fig- i- 



To separate the cups in the first sudc 
position ^m tiie oth^r capj^^'^f 
Issure the free descent of aU of these cups 
a Divoted stack retamer 32 is provided. ihK 

snring biased back agamst the 70 
cupSk. and away from the fi«t 
CM stock so as to prevent the cups m the 
sSnd cup stack ^sition from engaging 
S interfCTing with the free descent of the 
Si in ttie first cup stad: position As 75 
sh^n in Figs. 1 and 2. this retamer 32 has 
E sv^ng open to permit the cui« m the 
^d Zk positiorfto advance mto the 

^f^ip^Sor 20 includes a motor 34 80 
wWch operLle in response to the demand 
for Ml mdiVidual cup. to cause one complete 
Sktion of the cup separator worms 36 to 
release only the bottom cup 31 so ttiat it 
mSf^P into position to recme the bever- 85 

is blmg vended. Th^f^i^^''^*'"" 
f .1 <.o««or€«tnr IS conventional. 



actor tor uie cup :>tav^ — ^ ^hich is oemg vcnucix. - 

Vg 9Va partial sectional side detail of *e <^P segjator is^cj^^^^ 

view of a portion of the apparatus of Fig. 1 . J*'^ "^r^k p^^^^^^ is detected by means 

SSding stack pushing device and g^t <:up ^^^k po^i^ ^.^^ hav ng an90 

25 Sip Salk supporting rack, and asscaated of a^-^^^ tS"are^siS 

''^^no b a partial sectional view illustrat- open po^Uon^ lo^^^^^^ 



^ h is a front detail view, partially, in 
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iiBanEssti«t-n/g 
Is^r fht ^^sSn^ orso? I 
«^s:is«Sei=- 

mcluded simply to illustrate 
mSf clearly the relationship of c^'tam of 
the components illustrated m Fig. 1. 

Fil 3 illustrates a beveni.ge vending HO 
maJLe 42 which may convemimtty Jicor- 
pomte the cup dispensing apg^s of Fig. 
1 in the front of the cabmet thereof, rreier 
ablv the cup dispensing apparatus is m- 
coSofiSId in the front door of the vendmg 115 
Sine cabinet so *at.wh^^^^^^^ 



onened tor tne purpubo iv-jt^iw "f^u 

E and cleaimg and service, a fr^h 
?u5ly of cups can be easUy loaded mto the 
cT^clcsure 14. Thp storage portions rf 120 
thp stacks of cups are indicated at 44 in fig- 
the If Pf^^^g^jP^i^iy advantageous feature 

similar hdght to tnat oi '^TT^JrV the of the present invention that the cups may 
all of the stacks of cups_^15 ana -^^j ^ ^^^^^ the cup^ dispensmg_ 

.,1^ r,^A tV^i* 19^ 

riffht to advance me stauiv - straight column or siacKs ui wup:>, -^^ — 

individiS cup 31 to be dispensed by the cup ^^,^^^^,^04 ^he stadcs of cups withm the 130 
65 separator 20. 



all of the stacks of cups^^l& ana 



G 



machine provides for particularly convenient 
ana compact cup storage. 

Fig5. 4-5 illustrate various details of con- 
strucuon of the cup dispensing apparatus. 
5 with particular emphasis upon the operatina 
parte of the cup stack advancing mechanisnu 
Fig. 4 IS a perspective detaii view of the 
lower portion of the structure of the stack 
10 ^* . c^^nvenientiy include 

^, having two sides 

46 and 48 arranged essentiaUy at 90 decrees 
to one another for engagement with the last 
stack of cups^ as particularly illustrated in 
15 u I'^' Welded to the angle 
*3 member 46^8. there is a supporting bcSy 
member 50 having, in turn, a bracket 52 
which IS preferably welded thereto. A 
bracket 54 corresponding to 52 is provided 
^ on the opposite side of body member 50 buf 
's almost entirely hidden in Fig. 4. Bolted 
to the bottom of the body member 50. at 56 
is a frame 58 of the clutch 28, previously 
referred to m connection with Fig 1 
25 ^^^^ operating portion of the clutch 

i^^'^fn ^F^^ ^i^^ "Sht and behind the 
body 50 of the stack pusher, as shown in 
tie, 4 However, this structure is omitted 
from Fig. 4 for purposes of clarity, and is 
3-. shown mstead in FigT 5. 

A shows a perspective view of the 

%u^^^^^ operating parts of the clutch 
^5. liie frame 58, which is not shown fully 
m Fig. 5, IS attached beyond the broken 
end at the left of Fig. 5 to the bottom of the 
cup stack pusher as previously explained in 
connection with Fig. 4. The frame 58 
separates into a leading plate 60 and a fol- 
lowing plate 62. Fastened between these 
plates there is a pin member 64. The pusn 
w rod 26 IS threaded through suitable clear- 
ance holes in both of the plates 60 and 6^ 
Also threaded onto the rod 26 is a clutch 
engagement plate 66. which is loosely posi- 
tioned between the plates 60 and 62. The 
plate 66 is provided with an integral slot 6&. 
lormmg legs which straddle the pin 64 to 
prevent the plate 66 from rotating about the 
rod 26. With the plate 66 in the position as 
shown in Fig. 5, the clutch 28 is disenanaed. 
•J" Plate 66 mcludes a tab portion 69. the func- 
tion of which will be described below. 

Fig. 6 is a top view, partly in section, 
taken at section "6-6" in Fig. 1, and showing 
me structure of clutch 28 with the complete 
frame 58. and its attachment to the body 50 
of the cup stack pusher. As shown in Fj^s. 
5 and 6. the engagement plate 66 is a ve'ry 
simple structure having a bent leg portion 
#:a 7 extending towards the leading plate 60. 
In the operation of the clutch, as the push 
rod 26 moves forward (downward in Fig. 6) 
it carries the clutch engagement plate o6 
with It to the dotted position shown at 66r*. 
In the position 66a the engagement plate 66 
w IS rotated by reason of the engagement of 



the leg portion 70 with the leadmg plate 60 
J5 frK ^^^^Wment plate k toou^' 
which the push rod 26 is threred provid^ 
^6 4^^c^f -^"^ the surface of ^ush rod 

^ 5tich that the push rod 26 70 
^i'^wK?^^^ "^^^^ enga£ment plat? 
tioJ^Tr' engagement plate is posi- 
tioned flat agamst the following plate 62 of 

.^H ""^f^^ ^ lines hx Figs 5 

iL-^T^y^"*- ^^^^ the engagement 75 
plate 66 IS tdted with respect to the p^h^^ 

Sm^d'm HnH^" ^""''^ ^"^^^ ^^^6a it is 
t^e^hw ? ^Pon tho push rod 26 and to 

rfi.2Sin« reciprocates in the other 85 

ffi airls^^ .?8^8«^°»''°t plate 66 
DacK against the following plate 62 th^ 

heel portion shown at 72 stlld^g agaSt tte 

back to fi?? '^^'f^?? '^'^ plate 66 to rotSS 90 
bacJc to the untilted position against th- 
following plate 62. In" this positton of 
^°Saf °»ent plate 66, the cK dIsS! 
gaged and therefore, the rod 26 pnLedfto 

dutch 28 ?nrS'^°'' cLyiS tie 95 

ciutcn 28 and the cup pusher 30 with ii 

Thus the clutch 28 is tally a one-wa^ctoc-i 

Pioviding only for advanrement of the can 

'° recipr<5LSg move- 
ment of the push rod 26. ^ inn 
..Whenever the enclosure 14 is to be re- 

tainea m the disengaged condition whii<- 
fTlSf htV"P ^^^^'^ l^her 30 teck Xt 
^r left-hand position when viewed m Fig t 105 
This may be done by the beverage machine 

poS Xo^^^h'^^ ,«^?P^S tKower^Sb 
portion 69 of the clntdi engagement nlate 

fX n.^n P"*''!?^ 30 back to the 110 

S e^rtJ°'"'?'l,^'JfH^^y means of 
lorce exerted against this tab. This mode 
of manual operation of the clutch mainTaim 
he engagement plate 66 disengaged duS 

Kup'^fXu*SenS"'°« ^^'^ 

at?^L''«'7 ^ie^ taken 

i,l rnf^? '2' " P'e- and showing how 
as many as five stadcs of cups are arranged 120 
m storage and advanced when requiJS^ " 
pictured m this figure, the first cup stack 
position for the column of cups is at the 
bottom somewhat beyond fte pSition 

and pressure by the cuj 125 
stack pusher 30 on the last cup stack causes 
advancement of all of the cuo stacla s^that 
fte cup stack 18 from the second stick p^U 
ticn IS caused to be advanced mto the first 
stack position. Fig. 7 also illustrate uS 130 
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„,odc of operation of Ae stade r^^^^^- 
Before, the «>r' °fS: re^^ 32 is 

32. ^tacK unon depletion of the 

^""''Tn l^t smck y the stack 
cups m the nrsi ^!^r^Jlp^nced and as the 

S pivots about 'te pivot pou^^^^^^ 
and swings *f„^^, ^as th^cup stack 

V&sf SoS. JtJd swings, back 
^r^oKa^fhel^'^P stack in 

'^^^i^g'n'licSon^JeSu view of the 

bottom cup of each ot ite ^ig. 

wh^ maintam aWi- 
bottom cup of the cup biuck, as iliusiraicu 

^*Th3 CUD stack advancing motor 22 is 

s?src^rw.°^f5fS3;»lr, 

the motor crank ^f^/omtes bell 

AlSLfdeuil view «ten at 

Sc«lS 28 ar/attache^ -^^^^^^ 
65 g!4- of^klX" J"usSr^^S. 30 en- 



gagp with the shelf portions 76 and 7« and 

K ^^ef by a guijns -^fS! 70 

Sng iSier edge^s of the shelf portions 76 
and 78 

^%i.T 10 is a foreshortened sectional detail 
view^Uken at section "10-10" in F,g 1 dlus- 75 
tiStinea preferred construction for the stack 
^iiilr 32 and the associated components. 
S^i «mke?32 consists of a jteeUcd 
having an «S" bend at eadi end to form a 

thi rod structure by set screws. The stacK 
Sough no c«p sta^ ''2S^°'£«VS^. 90 

Fig. 11 i;.a •»;?!, 'X'^iJS^taVS «» 

3L'tm»S.S'a»dh^^«P^*.™ 
fSf.O?S3T«S.>fa«<as.».d..U5 

the upper frame member ys- 

The cuo separator motor 34 is mounted 
UD^ th^W frame member 100. and tne 
motor shaft 110 has pinned thereto, a pmion 
gear mlmber 112 which tneshes an m- 120 
termediate drive nimon gear 114. The ctove 
Sn gear in turn meshes with a rmg gear 
member 116 which surrounds the downward 
S of the cups which are bemg dispensed. 
The rtog £ar1l6 meshes with pinion geai^ 125 
Tit K form the bottom POf I'oS 
of the cup dispensing worms 36. Only one 
Cf the worms 36 is shown m Fig. H. but 
tfiei? are preferably provided a total of six 
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worms at equally spaced poshions around 
the ring gear 116. 

^IJ'Jf member 112. oa the shaft of 

5 ^n"'i"'*.f'- "PP<* hereof 

3 a cam 120, which is shown in Kg. 12. This 
cam IS arranged to operate a small normally 
closed switch 122. which is shown in Fig II 
but not in Kg. 12. Both of these coiSon-* 

in ^?1r'^^®,?°'SL«^'«*rly ™ *e exploded vtew 
10 of Kg. 13. The switch 122 is ^ective as a 

V^WJ^rJ^ turn off the cup separator 
S^^o^^r ~™Pl«te revolution of 

• c .^.^.^P®™^?"' a starting signal is 

is started, and the cam 112 on the motor 
^mova away from the central poduon 

mZ^Fr^^i"" ^ *e '^^^^ the switch 
on TT.!-^ *® ^"^'^"^ contacts to dose. 

^^u' ^""^"^ ^ energized 
tW^-c*^'' ^"^^ ^'^^ ^ removed, Mtil 

stoft 110 and each of the worms 36 to dis- 
prase one cup 31. When the rotation of 

^J^^ s^^rting position, as 

122 to the open posiuon. thus stopping the 
cup separator motor 34. * 

The gear portion of the gear member 112 
on the shaft 110 of the motor IT'Sr/i 

'^^''^ gear portions 118 of the 
worms 36. Thus, a single full rotation of 

35 the motor shaft 110 advances both the Mt^I 
mediate drive gear 114 and the ring gear 116 
^ the precise number of gear teeth cones- 
ponding to a single full revolution for each 

40 *5 The worms 36 are ar- 

ranged m the usual manner of the worms of 
cup separators so as to support the entiie 

r.^'^V^^/T^" ^ stack position at the 
nm bead of the bottom cup. Upon rotation 

45 «J *® ^^S^ the thread 

« of the worm engages between the bead of 
the bottom cup and the bead of die cup 
next to tiie bottom, and causing the bottom 
cup to be separated from the stack and dis- 
pensed by allowing it to drop through the 

F^'fl "^^i"^ ""g 8*^ "6- In 

Kg. . 11. the worm 36 is shown in an inter- 
mediate position in tile cycle of the cup 
separator, in which support of the cup stack 
has been transferred to the bead of the 
^ond cup at 124, and the bead of the fiAt 
cup 31 is engaged in the thread slot of the 
^fc?" B^"' wdicated at 126. While tlie 
other five worms 36 are not shown in Kg 
60 U^A a'V^^^ understood that they are in- 

^i^^u°J^ P^^* ^ *at *e beads of 
Doth the first and second cuns are engaficd 
by all SIX worms in essentiallv the sami way 
as Illustrated in Ri;. 11 for the single worm 

6S Jl!^ of the worm 

03 thread at the top of each of the wonns 36 is 



preferably m the form of a sharp knife edge. 
This fairfe edge is effective to separate Uie 
run bead of the bottom cup from the bead 
of the cup next to the bottom even when 
cups of the closely-nested type are em- 70 
ployed. As illustrated in Fi& 11 th^ 
fu^K little or no vertical space between 
thebeads of adjacent cups in the cup stac--. 
f»Tr^ * ?® important structural 

leatoes of the present cup separator resides 75 
m the provision of spmdle pins 128 and 130 
for mounting and supporting the interme- 
diate gear 114 and the worms 36. These 
spmdle pms are rigidly mounted and secored 
to ae lower frame member 100 by means 80 
such as riveting the lower end of kchlii 
withm Its mounting hole. The upper ^d 
?L^^ pins 128-130 is secn^ p^. 

uoned withm a suitable motmting fiolVin 
the upper frame member 98 whenever the 85 
S^tt raepbers 98 and 100 are assembled 
logeoier by means of mounting posts 102 
However, whenever it is desked to dis- 
Tau!^^ 9^ separator for servicing or 
adjustinent. as explamed more fully below. 90 
1^ necessary to remove Oie four 

^mW^iS?* "'^u*^- lo^er frame 

membw m may tiien be dropped free from 
flie upper frame member 98. the upper ends 
of the pms 128-130 sKding freely out of the 95 
poartiomng holes movided for tiiem in tEe 
uppr frame member 98. Because of the 
unique arrangement of the stiiicture of the 
cup separator 20. die motor 34 and all of the 
pars and worms are thus separable witii the 100 
lOTver frame member 100 from the upper 
frame member 98. *^ 

Kg 12 illustiates a top view of the sepa- 
rated lower frame member 100 together ^th 
we romponents which are supported upon 105 
that fi|me member and separable from the 
upper frame member 98. 

Fig. 13 is an exploded side view of th» 
cup separator 20 further illustrating die 
mode of disassembly just described. One ito 
ot the most important advantages of this 
arrangement is that if the cup separator 
worms become worn, or must be changed 
for any other reason, tiiey can be easily re- 
moved, as indicated at 132. by simply slid- lis 
mg tiiem upwardly and off of the associated 
spmdle. As soon as the worms 36 are re- 
moved, the ring gear 116 may be removed. 
If desired, by simply lifting it out of its bear- 
inghole m the lower frame member 100 120 

The convenience of the disassembly of the 
cup separator 20. as described immediately 
above, js particularly apparent when it is 
considered with respect to the entire assem- 
wy of llie cup dispensing apparatiis as illus- 125 
strated m Kgs. 1. 2. and 3. Thus, if service 
mg of the cup separator is required, after 
opening the cabinet of die beverage dispeais- 
ing machine to expose the cup diajoiser 
apparatiis. it is only necessary to remove the 130 
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■ ■ :, Ki. in of the CUP pusher 30 ia its fully retracted 

four nuts 104. which are easily acce^ible ja Jg^^^PT^us. no matter what size cups 

Sder to lower the. frsjiemem^r^^^ P^"'' employed,* the cup stack storagp 

all of the associated 'X>mpoa&ms. xaa -^^pieteiy utilized. 

36 may ^Pf^^^f JS' t Tis aSSer f Jture of ti.e present invdh- 70 
5 placement, or o*sr parts^y be easuj it « ^om advancing median- 

I A separator it is very simple to adapt t!ie cup 
ISnser appara^s / accommodate for 
^ps of different sizes by simply ™bs^'t'J"^ 
wo^ of different diameters Th^.wito 
particular reference to Fig. 12. with me 
IS Si diameter worms illustrated^ a large 
*^ OTP havtag au outer bead circumference as 
Sdicatedby the arc at 134 is accommodated. 
SSSier. by simply changing to a arger 
SCeter worm, a^ indicated m dotted out- 
20 STat 136, a small diameter cup m^^^^^^^ 
accommodated as indicated by the dcueo 
lie 138. For such a conversion it is not 
necessary to change the ring gear 116, or the 
*i\re^gear 114. or any other part. Only th. 
25 woms need be changed. Since the ^ar 
Sons 118 of all of the worms are uniform 
Sf wSms are always given one compter 
rotation on each operatmg cycle, no matt« 
wMt the outer diameter of the nm engaging 
in ncrt'on of the worms may be. 
^ **Tte e^e with which worms different 



?rsS^Va^n«^i surges 

dilerint diameter cups. Thus as P«viously 
KLplained. upon depletion of Uie cups in the 
fim cup stack, the contacts of the cup stacL 
advancing switch 38 are closed. These con- 
Srei closed to continue the energiza- 80 
SSof the cup stack advancmg motor^2 
until a new stack of cup 18 arrives at me 
first stack position and ia registrv with the 
Kom cup 31. At that time, die contacts 
of Sh 38 are opened by the arrival of tnc 85 
Sew CUP stack. Thus, the forward travel c,f 
Uie^push rod 26 provided in a full revolution 
of motor 22 need not necessarily bear 
Sy particular correlation mth tlie cup stoc^ 
advancement movement of the cup stock 90 
pusher 30 required to position a new stock 
of CUDS in^e first stock position. Moie 
JedfiK a number of repeated kvoIu- 
u^ns of the stock advancmg motor 22 may 
neSssary in order to provide a number 95 
portion or inc wuiii« ."c^j Jiffprent r.f rwinmcations of the push rod 26 m order 

advance the push ^d 26 m a forvmd <ur« 
tion for a distence sufficient to push a new 
stack of cups into the first stadc position. 
Ss, the ogration of the stack advancmg 
mechanism ^ completely indepf deat of the 105 
Sip diameter, and automatically acrommo- 
dates to different cup diameters. Since a 
number of cups can bs maintained in the 
bottom group of cups below the level 40 m 
Ra 1 the dip stacl advandng mechanism 110 
Sfd not necessarily operate wiA gea 
raoiditv. This is true because a number ot 
cups are available in this bottom gronp.of 
cuS to serve the beverage yen<hng machme 
while a new stock of cups is advanced mK» 115 
the first cup stock position. Accordmgly. 
thi S^tor 22 may be a relatively s^ 
motor and the mechanical advant^e 
afforded by the motor crank arm 88. an« e 
Zm of the bell crank 24 may be such as to 120 
gear down this motor to apply POwerM 
Ihort strokes to tiie rod 26 to accomplish dbe 
cup stack advandng operation by a num- 
ber of revolutions of the motor 22. How- 
ever in a' practical embodiment, it nas oecn i^j 
found to be desirable to provide for sufficient 
movement of rod 26 for a single cup sta^ 
advancing cyde by one or two complete 
revolutions of the motor 22. It will be 
understood that botii of Uie motors 22 and 13U 



are employed. Thus, a serviceman of very 
timiterSowledge and ability c^ ^^ ^ 
adapt the cup separator to operate witn 
different cup sizes. . 
An After ?ny sudi servicmg of the cup sep 
ar^or it is a very simple matter to re- 

Smble'the lower W mf.;g-[o»rarTtS 
the ends ot the mounting studs 102 and to 
refa^en this frame in«nber into place wth 
45 the stud nuts 104. The upper ends of the 
SnSes 128 and 130 readily fit mto *c 
openings provided in the upper ftanie me n 
ber 987 as soon as the lower frame member 
100 is in registry with, and mounted upon 

^ *ASer particularly interestmg feature of 
thf present Wnrion relates to the mode of 
^toraee of the stocks of cups withm the en- 
cSre 14 As particularly illustrated m 

55 fS 7? as well as in Fig. 3. the stadks of cups 
are stored directly in contect with one an- 

o her widi no w^ste ^ace -r^^f ^ f 
dividual magazine comp^ents to each 

m Xed. a greater number of stedcs of cups 
^ SarbetcS.mmodated withinthe enclosure 
M when it is fully filled. The rectilmear 
space for cups provided within the enclosure 
'^Ts sTmp/fully fiUed wifl.. stocta of cur« 
65 in wliatever number may be inserted ra frcat 
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34 may be small synchronous motors having 
integral reduction gearing to provide appre- 
raSg ^^^^ * relatively low power 
5 In view of the fact that the required 
movement of the rod 26 is a reciprocating 
movement, it wUl be obvious that the motor 
means for impartuig such motion to the rod 
^6 need not necessarily be a rotational 
10 motor Thus, an electromagnetic solenoid 
may be employed in place of the motor 22 
as shewn, in order to cause the appropriate 
rotations of the bell crank 24. ajpro- 
pnate sprmg return would be required for 
!u and mtemipting contacts of 

the kind commonly used on doorbell ringers 
would have to be provided for repeated 
energization and de-energization of the sole- 
noid as long as rod advance movement was 
required. 

With such a solenoid embodhnent. it 
would also be possible to attach the solenoid 
plunger directly to the rod 26 and omit the 
beU crank 24. Various other modifications 
^ ot this actuating arrangement are also 
possible. 

WHAT WE CLAIM IS:— 

1. Apparatus for dispensing disposable 
cups from stacks thereof, the apparatus com- 
pnsmg means for supportmg a stack of cups 
m a tirst position and for dispensing cups 
one at a tune from the bottom of the stack m 
said fim position, means for supporting ad- 
S! ''"Ps positions adjacent 

tlie first position, and an advancing mechan- 
ism mcluding a reciprocatory member and 
a OTe-way friction clutch engageable there- 
with, for advancing said additional stacks of 
40 cups m the direction of said first position 
followmg depletion of the stack in said first 
position to a predetermined level. 

2. Apparatus as claimed in claim 1 
Wherein the means for dispensing a cup is 

45 operable in response to a demand signal for 
a- cup. ^ 

3. Apparatus as clauned in claim 1 or 2 
wherein the means for supporting the stack 
of cups m the first position and for dispens- 

50 mg the cups therefrom together comprise a 
cup separator having a plurality of worm 
members circumferentially spaced about the 
bottom cup position and beneath the rim 
posiUon of the bottom cup. rotation of the 
worms releasing the bottom cup and trans- 
ferring support of the cups in the first stack 
to the next cup up in the stack. 

4. Apparatus as daimed in claim 3 
wherein the said worm members are releas- 

w ably mounted on a plurality of spindle pins 
fixed to a frame member. 



5. Apparatus as claimed m claim 4 
wherem a ^nd frame member arranged 
above said first-mentioned frame member h 
r^«ssed to releasably receive and locate the 65 
free ends of the wonn spindle pins, releas- 
able ^unng means bemg provided for re- 
taining the frame members one with respect 
to the other 

6. Apparatus as claimed in claim 4 or 5 70 
Wherem each of the worms mcludes a pinion 
gear which meshes, when the wom^ are 
mounted on the spmdles. with a ring gear 
for rotatmg said worms. 

7. Apparatus as clauned in claun 6 75 
Wherem switchmg means are provided 
which stop rotation of the worms after a 
smgle cup has been dispensed. 

8. Apparatus as claimed in any one of 
the precedmg daims, \^erein the advancmg 80 
mechanism includes a stack pushmg device 
movable under the control of the recipro- 
catory member and clutch, dimensioned to 
the height of a cup stack and positioned to 
engage the last additional stack thereby to 85 
move all the additional stacks by abutment 
one cup stack with the next. 

9. Apparatus as claimed in any one of 
the preceding claims, wherein the advancing 
mechamsm is driven by a rotary drive and 90 
crank arrangement. 

10. Apparatus as claimed in any of 
claims 1 to 9. wherein the advancing mech- 
anism IS driven by means of a solenoid. 

IL Apparatus as claimed in any one of 95 
the preceding clauns. wherein a switch < 
provided which indicates operation of the 
advancing mechanism upon sensing the 
absence of cups in the first stack above said 
predetermmed level. jqq 

12. Apparatus as claimed in any one of 
the precedmg clauns. wherem the means for 
supporting tlie additional cup stacks in- 
cludes a rack arrangement 

13. Apparatus as claimed in claim 12 los 
wherem the rack is at an elevation above 
said predetermined level. 

14. Apparatus as clauned in any of the 
preceding claims, wherem the clutch is pro- 
vided with a manual over-ride. ||q 

15. Apparatus for dispensmg disposable 
cups from stacks thereof, substantially as 
hereinbefore described with reference to the 
accompanymg drawings. 

BARON & WARREN. 

16, Kensington Square. 
London, W.8. 
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